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Abstract

The synergistic actions of certain antimetabolic agents for Saccharomyces cerevisice and

Lactobacillus plantarum on radiation sterilization have been studied.

The used chemical agents are sorbic acid, vitamin-Ks, dehydroacetic acid, p-oxybutyl

benzoate and nitrofurazone, those are the permitted as food preservatives.

Experimental results are as following,

1) Survival fraction of yeast which was gamma-irradiated and influenced by sorbic acid or
vitamin Kj is much reduced than that of only irradiated respectively.

2) It seems like that the used chemicals acts synergistically on radiation sterilization.

Sodium-dehydroacetate and p-oxybutyl benzoate are proved to be also synergistic but

weakly.

3) Survival fraction of Lact. plantarum which was gamma-irradiated and influenced by sorbic

acid,dehydroacetic acid or nitrofurazone respectively much reduced than that of only

irradiated group, it can be estimated as synergistic action of chemical affected on

radiation sterilization.

4) It was found that nutrient componets can affect radiation sterilization of microorganisms

protectively.
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Table. 1. Constituents of (A) media for yeast.
Glucose 1.0%
Peptone 1.0%
Potassium phosphate 0.5%
Magnesium sulphate 0.1%
Malt extract 1.0%
(Agar agar 2.0%)
Distilled water 97 c.c.

Total 100 c.c.

pH 5.7
Table. 2. Constituents of (B) media for yeast.
Glucose 0.5%
Peptone 0.5%
Potassium phosphate 0.25%
Magnesium sulphate 0.1%
Malt extract 0.5%
Distilled water 98 c.c.

Total 100 c.c.

pH. 5.8

Table. 3. Constituents of media for Lactobacillus.
© (¢)]
Tryptone 2.0% 1.0%
Glucose 2.0% 1.0%
Yeast extract 0.5% 0.25%
Sodium chloride 0.6% 0.3%
Tomato juice 0.1% 0.05%
(Agar 2.0%)
Distilled water 95 c.c. 98 c.c.
Total 100 c.c. 100 c.c.
p.H. 6.8

Table. 4. L.D. 5 of chemicals against yeasts.

Chemicals L.D. 50 (g/100 c.c.)
Sorbic acid 0.0123
Vitamin K 3 0.00074

Sodium dehydroacetic acid 0.0057

P-oxybutyl benzoate 0.0047
Table. 5. The added doses of chemicals against
Lactobacillus.
Chemicals Doses (g/100c.c.)

Sorbic acid 0.005, 0.05, 0.5. each.
Nitrofurazone 0.00005, 0.0005, 0.005. each.
Sodium dehydroacetic acid 0.001, 0.01, 0.1. each.
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Fig. 1. Synergistic action of sorbic acid for
Sacch. cerevisiae on radiation sterilization (1)
(+); gamma irradiated,
(A); sorbic acid (0. 12 mg/c.c.) and
gamma irradiated,

(x); sorbic acid (0. 152 mg/c.c.) and
gamma irradiated.
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Fig. 2. Synergistic action of sorbic acid for

Sacch. eerevisiae on radiation sterilization. (2)
( +); sorbic acid alone,
(O); sorbic acid and gamma irradiated of 10 x 10*r.
(A); sorbic acid and gamma irradiated of 20 % 104 r.
(x); sorbic acid and gamma irradiated of 30 x 10%r.
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Fig. 3. Synergistic action of vitamin Kj for

Sacch. cerevisiae on radiation sterilization. (1)

(+); Kg(0.0074 mg/c.c.) and gamma irradiated.
(A); #(0.0104 mg/c.c.) and gamma irradiated.

(x); 1(0.016 mg/e.c.) and " "
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Fig. 4. Synergic action of vitamin Kj for
Sacch. cerevisiae on radiation sterilization (2)
( +); Vitamin K3 only alone,
(0); Ks and gamma irradiated of 10X 10%r.
(A); Kg and gamma irradiated of 20x10*r.
(x); Kg and gamma irradiated of 30x10%r.
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Fig. 5 Synergistic action of sodium dehydroacetate

for Sacch. cerevisiae on radiation sterilizaton (1)

( +); gamma irradiated alone,

(O); gamma irradiated and 0.057 mg/c.c. of
D.H.A treated.
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Fig. 6. Synergistic action of sodium dehydroac-
etate for Sacch. cerevisiae on radiation
sterilization.

(+); Sod. D.H.A. alone treated,

(O " and gamma irradiated(10 x 10%r.)
(A)s 7 and 7 (20x 10 1.)
(%) " and 7 (30x10%r.)
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Fig. 7. Synergistic action of p-oxybutylbenzoate
or Sacch. cerevisiae on radiation sterili-
zation. (1)

(+); gamma irradiated alone,

(A); P.O.B.B.(0.047 mg/ c.c.) and gamma

irradiated.
(x); n (0.058 mg/c.c.) and "
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Fig. 8. Synergistic action of p-oxybutylbenzoate
for Sacch. cerevisiae on radiation sterili-
zation. (2)

(+); P.O.B.B. treated alone,

O); 77 and gamma irradiated(10 x 104 .)
(A); n  and " (20x 10%r.)
(x); #  and " (30x 104 7.)
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Fig. 9. Synegistic action of sorbic acid for Lact.
Plantarum on radiation sterilization. €))
(A); Control, only irradiated.
(B); Sorbic acid(5 mg/100 c.c.) treated and
irradiated.
(C); Sorbic acid(50 mg/100 c.c.) treated and
irradiated.

(D); Sorbic acid(500 mg/100 c.c.) treated and
irradiated.
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Fig. 10. Synergistic action of sorbic acid for
Lact. plantarum on radiation sterilization.(2)

(A); Sorbic acid only, but without irradiation.
(B); Sorbic acid irradiated. (40x 10%r.)

(C); Sorbic acid and irradiated. (80 10%r.)
(D); Sorbic acid and (120x10%1.)
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Fig. 11. Synergistic action of Dehydroacetic acid
for Lact. plantarum on radiation steril-
ization. (1)
(A); Control, only irradiated.
(B); D.H.A.(1 mg/100 c.c)treated and irradiated.
©); i (10 mg/100 c.c) "
(D); 1 (100 mg/100 c.c) "
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Fig. 12. Synergistic action of Dehydroacetic acid
for Lact. plantarum on radiation steril-
ization. (2)

(A); D.H.A treated only. (Control)

(B); D.H.A treated and irradiated (40x 10%4r.)

(€G " (80x10*r.)

(D) 1 (120x 10%1.)
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Fig. 13. Synergistic action of nitrofurazone for
Lact. plantarum on radiation sterilization.(1)

(A); Control, irradiated only.
(B); Nitrofurazone (0.05mg/1,000c.c.) treated
and irradiated.

(C); Nitrofurazone (0.5 mg/1,00 c.c.)treated and
iradiated.

(D); Nitrofurazone (5 mg/1,000c.c.) treated and
iradiated.
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Fig. 14. Synergistic action of nitrofurazone for
Lact. plantarum on radiation sterilization.(2)

(A); Control, only irradiated.

(B); Nitrofurazon treated and irradiated(40x 10%.)
©); " and " (80x 10%.)
(D); " and n (120x10%.)
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